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In the context of the United Nations Framework Convention on Climate Change (UNFCCC), accounting refers to the processes for assessing progress towards, and achievement of, an emissions target (Prag, Hood and Barata, 2013 [1] ; Hood, Briner and Rocha, 2014 [2] ). The diversity of approaches used by Parties to express mitigation targets in their Nationally Determined Contributions (NDCs) under the Paris Agreement presents challenges in understanding, comparing and aggregating Party efforts. Accounting is needed to allow Parties to track individual progress towards their own mitigation-related NDC targets, understand others' NDC targets and their progress toward them, and assess collective progress towards the long-term mitigation goal. It is distinct from, but complementary to, the Paris Agreement's enhanced transparency provisions, which relate to the gathering, sharing and review of information.
2.
The aim of this paper is to assist Parties and stakeholders in framing thinking around the nature of accounting for mitigation targets given the diversity of target types in NDCs, and also to discuss how accounting guidance could be applied at various stages in the NDC cycle. This paper compiles concepts relating to accounting for mitigation targets from previous CCXG papers and from documents prepared under the UNFCCC, including submissions from Parties prior to September 2017. It focuses on technical issues and is intended to serve as a primer for negotiators. An early draft of this paper informed discussions at the CCXG Global Forum in September 2017, with those discussions contributing to the final content of this paper.
3.
This paper provides a summary and unpacking of the key accounting provisions under the Paris Agreement and Decision text (section 2.1), discusses the implications of the range of NDC target types (section 2.2) then discusses the particular issues of accounting for co-operative approaches (section 3) and for the land sector 1 (section 4). It then explores how accounting guidance may be applied within the NDC cycle (section 5) and concludes by providing questions for further discussion. The Paris Agreement and its accompanying Decision (1/CP.21) include a number of elements relevant to accounting for mitigation targets (Table 1 ). Article 4.13 is the principal accounting provision, stating that Parties shall account for their NDCs, with some detail on its intended implementation provided in paragraphs 31-32 of the Decision text. Further accounting guidance (Decision 1/CP.21, paragraph 36) and rules modalities and procedures (Decision 1/CP.21, paragraph 37) are to be developed for those Parties choosing to participate in co-operative approaches under Article 6.2, or the new Article 6.4 mechanism. In order to undertake accounting, various pieces of information will be needed, including those provided for clarity, transparency and understanding at the time NDCs are communicated (Article 4.8), and information provided through the enhanced transparency framework, including national greenhouse gas (GHG) inventories (Article 13.7(a)).
5.
The focus of Article 13.7(b) on information to track progress and achievement implies that the Paris Agreement's transparency framework could be the main vehicle for reporting and reviewing the accounting that Parties undertake. This view was echoed in submissions from Parties to the UNFCCC in April 2017, who saw accounting being included in the biennial communications and reviews of the enhanced transparency framework, rather than a separate process for accounting being established. Submissions from Parties were generally consistent in their understanding of the high-level role of accounting, seeing it as tracking progress towards and assessing achievement of NDCs, with many Parties adding that accounting is therefore essential in building trust and confidence (UNFCCC, 2017 [3] ).
6.
Most Parties have put forward NDCs that contain one or more quantitative mitigation targets (in terms of GHG levels or in other metrics), so accounting for these targets will necessarily involve a quantitative process. However Decision paragraphs 31(c) and 31(d) also suggest a broader interpretation of what it could mean to "account for" an NDC: here the focus is not on assessing achievement of the NDC target, rather it is on Parties providing a good explanation of their NDC's coverage, consistent with the standard of completeness (but in the context of national determination of NDCs). It remains an open question how far this broader meaning of "account for" (as "give an explanation of" 2 ) might be developed in the accounting guidance. For example, in submissions (UNFCCC, 2017 [3] ) some Parties saw reporting on policy implementation progress as part of accounting, whereas others see accounting as referring more narrowly to quantitative elements. The broader concept of accounting could be particularly relevant for those Parties that have NDCs without quantitative mitigation targets, for example, implementation of policies or specific projects. Source: (UNFCCC, 2015a [4] ) 7 .
In addition to the terms "account for" and "accounting," some Parties have used the terms "accountable" or "accountability" in the context of the Paris Agreement to describe a Party's obligation to explain or answer to other Parties regarding their performance in implementing and achieving their NDC. Under Article 13.7 (b) each Party must regularly provide information necessary to track progress it has made in implementing and achieving its NDC under Article 4. Each Party is also required to participate in technical expert review under Article 13.12 and the multilateral consideration of progress under Article 13.11 in which the implementation and achievement of its NDC will be reviewed and considered. It is important to stress that being "accountable" for implementing and achieving an NDC through this reporting and review process is not the same as being legally responsible for meeting an NDC target. Neither Article 13 nor Article 15, which establishes a non-punitive mechanism to facilitate implementation and promote compliance, has the mandate to impose penalties for non-performance or non-compliance with the Paris Agreement.
8.
Article 4.13 refers to the "TACCC" elements in relation to accounting for the greenhouse gas emission and removals corresponding to the NDC target, as well as promotion of environmental integrity and avoidance of double counting. The meanings of the TACCC elements are already well established in Intergovernmental Panel on Climate Change (IPCC) and UNFCCC guidance for national greenhouse emissions inventories (IPCC, 2006 [5] ):
• Transparency means that assumptions and methodologies are clearly explained and documented to facilitate replication and assessment • Accuracy is a relative measure of the exactness of an estimate, which should not be systematically over or under the actual level, and uncertainties should be reduced as far as possible • Completeness (in the context of national inventories) means that there is full coverage of sources, sinks, and gases in the IPCCC guidelines, across all geographic areas • Comparability means that estimates should be comparable among Parties, through use of agreed methodologies and formats, including IPCC guidelines • Consistency refers to coherence across time, with estimates using the same methodologies and data sets in the base year and subsequent years, and any updates applying across all years.
9. Article 4.13 also states that Parties shall promote environmental integrity and ensure avoidance of double counting. These standards are echoed in Article 6 with respect to accounting for co-operative approaches, and also in Decision 1/CP.21 (paragraph 92) that guides implementation of the enhanced transparency framework. Avoidance of double counting implies that emission reductions are not counted by more than one Party toward an NDC target, a critical issue for co-operative approaches under Article 6. It could also have a wider interpretation under Article 4, including avoiding double counting between emission outcomes claimed under the UNFCCC and those within the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) system, or the avoidance of double-counting between mitigation and finance outcomes. There is no agreed definition of environmental integrity, but it encompasses the idea that reported results reflect genuine environmental gains. For example, in the context of carbon markets, one interpretation is that the transfer of units does not result in higher global emissions than would have occurred if NDCs were achieved domestically (SEI, 2016 [6] ).
10.
Decision1/CP.21, paragraph 32 decides that Parties shall apply guidance for accounting from their second and subsequent NDC, although Parties may also choose to apply such guidance to their first NDC. Many Parties have NDCs with a 2030 target year, which could imply that accounting guidance would not need to apply until after that time. Alternatively the "first NDC" could be interpreted as the first of the ongoing series of five-yearly NDC communications, so the next five-yearly revision would constitute the "second NDC", implying an earlier coverage of the accounting guidance. The guidance (paragraph 36) and rules, modalities and procedures (paragraph 37) in relation to Article 6 co-operative approaches would apply for the first NDCs.
Accounting implications of different NDC target types

11.
While Parties' NDC mitigation target types are nationally determined, Article 4.4 of the Paris Agreement does provide some direction regarding the form of these targets. This Article states that developed country Parties should undertake economy-wide absolute emission reduction targets, and encourages developing country Parties to move over time towards economy-wide emission reduction or limitation targets in light of different national circumstances. The current diversity of NDC target types could therefore be seen as a starting point, with convergence toward economy-wide emission targets expected over time in subsequent NDCs. Accounting guidance will need to address both the current diversity of NDC mitigation target types, while also supporting the direction signaled in Article 4.4.
12.
While it would be theoretically possible to convert the current range of diverse NDC targets into a common accounting format 3 (as in the Kyoto Protocol), in submissions no Parties proposed this type of "conversion" as a way forward for accounting under the Paris Agreement: rather submissions stressed the importance of respecting the nationally-determined nature of NDCs in the way that accounting guidance is developed (UNFCCC, 2017 [3] ).
13.
(Briner and Moarif, 2016 [7] ) identified a series of NDC target types related to mitigation: these are arranged in the table below according to how the targets are quantified (and hence how they could be assessed) and by their sectoral coverage (Table  2) . Targets referenced to a business as usual (BAU) baseline are the most common type of NDC target: over half of the NDCs submitted (UNFCCC, 2015b [8] ) include a target to reduce GHG emissions below a BAU baseline, either across the entire economy or for specific sectors (e.g. Type D or E, indicated by the red dashed outline in the Table  below ).
14.
A number of Parties have multiple targets of different types within their NDC (for example a GHG intensity target and a renewable energy target). One possibility in accounting for NDCs with multiple targets would be for the Party to first clarify whether they intend all the targets to have equal status, or whether they wish to nominate a "principal" target that they would intend to be tracked and assessed. If Parties wish to have multiple targets, then these would all be accounted for. 
15.
It may be possible to deal with some elements of accounting guidance in a generic manner. That is, the elements of Article 4.13 (TACCC, environmental integrity, avoidance of double counting) could have implications that are shared among all quantitative NDC targets. For example, the standard of consistency would suggest that the same methodologies and data sources should be used in their base year, during implementation, and in the target year for definition of the target, demonstration of progress, and assessment of achievement. 4 The standard of transparency suggests that the methodologies to be used to assess progress and achievement should be clearly understood by a third Party, for example that Parties clarify what indicators or milestones will be used to assess progress in achieving the NDC target.
16.
Generic guidance that lacks specificity could however create significant challenges for Parties in knowing exactly how to conduct the accounting, and for review of accounting information (explored in more detail in (Vallejo, 2017 [9] )). If guidance remains at the level of general principles, these could be interpreted differently by individual reviewers and Parties, leading to inconsistent outcomes from reviews. The diversity of NDC target types also suggests that the accounting guidance may need to have some elements that are applicable to particular NDC target types and not others, in addition to the generic elements.
17.
There is significant experience in Annex I Parties to the Kyoto Protocol with accounting for absolute economy-wide multi-year emission reduction or limitation targets. This is relevant for those Parties with absolute NDC targets, and may become Unclassified more relevant over time if more Parties adopt economy-wide emission reduction or limitation targets in subsequent NDCs.
18.
For targets expressed as a quantity of GHG emissions (types A, B, D, E, F as outlined in Table 2 above), the starting point of tracking progress would be to compare the national GHG inventory emissions with the target GHG levels to provide an understanding of progress towards (during implementation) and achievement of the target (after the end of the period). Use of co-operative approaches (under Article 6) and accounting for the land sector add further steps to the accounting process. International transfers of mitigation outcomes (ITMOs) will lead to additions or subtractions to correctly attribute transfers between Parties, as discussed in section 3 below. As will be discussed in section 4, the land sector is often accounted for in a different way toward mitigation targets than is reflected in the national inventory: for example in the Kyoto Protocol and REDD+ 5 frameworks a forward-looking baseline may be used as a reference against which change is accounted for. The seemingly straight-forward comparison of emissions with a target level still requires a number of details to be clarified, for example:
• Parties with sectoral GHG targets, or targets that only cover a certain number of gases would need to clarify which parts of the national inventory are covered by the NDC target, so that comparison of emissions only in the relevant sector against target levels can be made.
• In order to track progress during implementation with NDC targets that are expressed relative to a baseline (BAU, intensity or per capita targets), an estimate of the target emissions level would be needed ex ante (before implementation). Methodological consistency (1/CP.21 para 31 (b)) implies that the same method and data sources be used to calculate this ex ante estimate as are used for calculating the final target level, once the actual target-year parameters (GDP, population etc.) are known. Transparency would be important regarding the data used, methods for estimating and calculating the target, and any process for revising estimates of the target.
• The guidance could address how technical corrections (e.g. use of updated inventory methodologies for base and target years) affect target levels or baselines, to support continuous improvement of methodologies and processes while maintaining clarity.
19.
The accounting guidance could specify the process for how inventory emissions should be compared to the target level, after accounting for ITMOs and the land sector. Figure 1 shows an example of a Party that exports ITMOs corresponding to some of the emissions reductions (mitigation outcomes) that it has achieved in the target year/period (Figure 1(a) ). Figure 1(b) shows how the emissions inventory could be combined with information on ITMO transfers and land sector (in this case, net sequestration from forestry) to create an "accounting balance" (Prag, Hood and Barata, 2013 [1] ). In this example, the export of ITMOs would be reflected as an addition, and net sequestration from the land sector by a subtraction.6 The accounting balance can then be compared to the target level to assess achievement of the NDC target: the final result in this example is that the Party has over-achieved its NDC target. At no stage is the actual emissions inventory itself altered or adjusted: this process relates to calculation of the "accounting balance". 
20.
A second example ( Figure 2) shows a different Party that has net emissions in the land sector (e.g. increasing deforestation), and is a net importer of ITMOs which it uses towards its NDC. Here, the land sector emissions would be an addition, the use of ITMOs a subtraction. In this example, the Party has purchased and used the precise quantity of ITMOs needed to meet its NDC target exactly. 
Unclassified
21.
The concept of an accounting balance could also be useful when tracking progress in implementation of an NDC, during each biennial communication under the Article 13 Transparency Framework. For Parties that have a multi-year NDC target (i.e. a carbon budget across multiple years), providing an interim accounting balance in each communication would be one way to track the current status of trends in emissions covered by the NDC target 7 . An alternative (or complementary) way for Parties with multi-year NDCs to track progress would be to provide projections of the target/period outcomes in each biennial communication, based on latest information. For Parties with a single-year target, "accounting for" the target in a quantitative sense would occur after the target year, but an interim "tracking balance" (calculated in the same way as an accounting balance) could still be provided in each biennial communication. This would provide a snapshot of how emissions in sectors/gases covered by the NDC target are trending after ITMO use and land sector emissions are taken into account. This could be a transparent means of providing quantitative information to track progress made toward achieving the NDC target. Emissions projections would provide additional information on expected target-year outcomes, but are likely to be challenging for some developing countries.
22.
Some NDC targets are quantified in metrics other than GHGs (type G of Table 2 ), or are more difficult to quantify precisely and would use other indicators of progress and achievement (type C and H). As indicated previously, in submissions no Parties suggested "conversion" of these types of NDC targets into GHG emissions targets, so it seems likely that such targets would be assessed in the same basis that they are communicated (e.g. a target for installation for solar energy would be assessed in terms of the MW installed or GWh generated). A question for Parties will be whether to provide explicit accounting guidance for these types of targets, or to treat them on a case-by-case basis. The direction provided in Article 4.13 (TACCC, environmental integrity, double counting) is specifically for accounting for GHG emissions and removals, so there is little guidance provided by the Paris Agreement and Decisions regarding accounting for non-GHG targets8. As the Paris Agreement encourages a trend toward economy-wide emission reduction or limitation targets for all countries over time (Article 4.4), Parties may wish to focus initial work on accounting guidance primarily on GHG-framed targets (both absolute and referenced to baselines). Accounting guidance for non-GHG framed NDC targets could recommend that Parties with non-GHG NDC targets:
• provide clarity ex ante on what indicators/milestones they will use to assess progress and achievement of the NDC target,
• for methodological consistency, use the same data sources and methodologies for the base year (or reference baseline) as for the target year (1/CP.21 para 31 (b)), and
• provide an estimate the GHG reductions associated with the NDC target, if this is possible given the nature of the NDC target. This would be for information purposes, not to "account for" the target per-se.
23.
In developing guidance for accounting, many of the Party submissions referred back to the elements in Article 4.13 of the Paris Agreement, elements in Decision1/CP.21, paragraph 31, and the use of existing approaches established under the Convention (UNFCCC, 2017 [3] ). Many Parties' submissions also stated that guidance for accounting should not alter or undermine the nationally determined nature of Parties' NDCs. Parties diverged in view on the application of accounting between different types of NDCs, and between developed or developing country Parties (e.g. some Parties considered that developed countries should take the lead in applying guidance for accounting, and for developing countries the need for capacity building should be taken into account) (UNFCCC, 2017 [3] ).
Unclassified
Accounting for co-operative approaches
24.
Article 6 of the Paris Agreement provides for voluntary co-operation in the implementation of NDCs, which can result in international transfer of mitigation outcomes. Co-operation involving transfers could occur either through the new mechanism outlined in Article 6.4 (seen by some as a successor to the Kyoto Protocol's Clean Development Mechanism) or directly among Parties via domestically established market mechanisms (crediting systems or linked emissions trading systems) under Article 6.2. Some Parties may also wish to trade directly between NDC targets using Article 6.2, i.e. if one Party has over-achieved, it may wish to trade with another Party that is short of its target.
25.
Article 6.2 refers to guidance that would support Parties in their obligation to "apply robust accounting, to ensure, inter alia, the avoidance of double counting" when "engaging in co-operative approaches that involve the use of internationally transferred mitigation outcomes". Rules, modalities and procedures for the Article 6.4 mechanism are also to be developed. This guidance is being developed by SBSTA, under a separate process to the more general accounting guidelines corresponding to Article 4.13.
26.
Previous CCXG work has explored how market mechanisms might function and be accounted for against diverse national UNFCCC target types (Prag et al., 2011 [10] ; Prag, Hood and Barata, 2013 [1] ; Hood, Briner and Rocha, 2014 [2] ; OECD/IEA, 2016 [11] ). There are two major challenges. First, the diversity of NDC target types when compared to the Kyoto Protocol's uniform multi-year carbon budgets will need to be addressed. Single-year targets are a particular challenge: crediting and emissions trading systems operate across multiple years (with banking of units allowed for use in future time periods), so specific guidance may be needed on how to account for ITMO use toward single-year NDC targets with environmental integrity. This is an area where further analytical work to define options would be useful. The second new challenge is that developing countries hosting emission-reduction projects generating ITMOs (e.g. a crediting mechanism, or the new Article 6.4 mechanism) now generally have their own NDC GHG targets under the Paris Agreement. This raises need to avoid double counting (Article 4.13, 6.2 and 6.5), that is, that emission reductions do not count toward both the NDC of the host country and the ITMO buyer's NDC target. New market mechanisms may involve the sharing of benefits (e.g. issued units) between the host country and buyer -in this case it is still necessary to have clarity on which Party is counting which portion of the reductions achieved toward their NDC.
27.
Negotiators are at the early stages of developing guidance requested in Article 6.2, and the rules, modalities and procedures for Article 6.4. A number of issues have been identified for further discussion, to underpin robust accounting for both Article 6.2 and 6.4, inter alia: o Clarification of the scope of the NDC target.
o Information demonstrating the environmental integrity of domestic market mechanisms and their registry systems.
• How can participating Parties move toward a common definition of a "tonne CO 2 -eq" (i.e. use of common IPCC methodologies and global warming potentials for inventory reporting, accounting purposes, and for ITMO issuance)?
• How will the mechanics of "corresponding adjustment" to avoid double counting work for Parties with various types of NDC targets? For example how can double counting be addressed in the case where a Party does not have a GHG NDC target, rather an NDC expressed in non-GHG metrics or for specific policies and measures?
• Will guidance on accounting for ITMOs focus only to trade of ITMOs quantified in terms of GHGs (e.g. tCO 2 -eq)?
• What principles/guidance would be appropriate regarding nationally-governed mechanisms and their unit registries, to ensure environmental integrity and no double counting within the trading systems themselves?
28.
If the eventual NDC target accounting procedures are complex, this could reduce the number of developing countries able to participate in use of co-operative approaches, either through Article 6.2 or 6.4. A major challenge in developing the Article 6 accounting guidance will therefore be to strike the appropriate balance between respecting the nationally-determined nature of NDCs, and maintaining environmental integrity by having the most robust accounting possible.
29.
The Article 6 guidance will also need to mesh well with the general NDC accounting guidance being developed for Article 4.13, so that the approaches are complementary, even if they apply with different timing: the Article 6 guidance is to apply to the first NDCs.
Unclassified
Accounting for the land sector
30.
Accounting for the land sector poses specific challenges due to its unique attributes. The complex nature of the land sector includes: difficulties distinguishing between anthropogenic and natural emissions and removals, the role of management practices (which determine the age-class structure of forests) made prior to the start of the NDC target implementation period that can impact emissions and removals into future time periods, and the need to include sinks as well as sources of emissions. Natural disturbances such as wild forest fires and human activities can potentially reverse emission removals; all of which significantly impacts accounting for emissions and removals from forests. There also tends to be relatively high uncertainties associated with estimating emissions and removals in the land sector for both developed and developing countries 9 (Prag, Hood and Barata, 2013 [1] ; Briner and Konrad, 2014 [12] ).
31.
Existing methodological and accounting approaches under the UNFCCC, the Kyoto Protocol and the REDD+ framework provide a starting point for land sector accounting under the Paris Agreement. Discussions on accounting for emissions and removals from the land sector have often focused on two distinctions. The first is between using a "land-based" or an "activity-based" accounting approach.
• A "land-based" approach estimates the changes in carbon stock in a land area, according to the IPCC land classification system. Default methodologies from the IPCC are applied to estimate emissions for each type of land. This approach is used by Parties in reporting national GHG inventories under the UNFCCC.
• An "activity-based" accounting approach estimates the changes in carbon stock according to the dominant activity conducted on a particular unit of land, and is used in reporting for land use, land-use change and forestry (LULUCF) activities under the Kyoto Protocol. The intention of activity-based approach is to highlight the impact of anthropogenic emissions through selected activities, however it creates problems in comparability as reporting of some activities is voluntary.
32.
Both "land-based" and "activity-based" accounting approaches estimate humaninduced net emissions and removals from the land sector; and both approaches can be applied to exclude either some land areas or activity types (Prag, Hood and Barata, 2013 [1] ). The different approaches can result in different estimates of emissions and removals from the land sector. This can impact a Party's overall progress in achieving mitigation targets and their headline numbers. 9 As an indication, uncertainty calculations are conducted for Annex I country GHG inventories. For New Zealand's 2014 GHG inventory (with 2012 data), the combined uncertainty for CO 2 emissions from liquid fuels was 3% compared to the uncertainty for CH 4 emissions from enteric fermentation (16%) CH 4 emissions from manure management (30%), CO 2 emissions from forest land (54%), N 2 O emissions from agricultural soils (74%), and N 2 O emissions from manure management (up to 100%) (New Zealand Government, 2014 [13] ) 33 .
The second distinction relates to approaches for defining the baseline for accounting. As most forestry-based activities have a long time-scale, accounting approaches can be used to smooth out the time lag between emissions and removals from historical decisions and fluctuations from events such forest fires, and from the current mitigation goal and time period. Three main accounting methodologies have been used under the UNFCCC (Prag, Hood and Barata, 2013 [1] ):
• "Net-net" approach: net emissions (emissions minus removals) in the target period are used to compare with net emissions in a base year or period. This approach creates a signal for mitigation relative to historical emissions;
• "Gross-net" approach: net emissions in the target period are estimated without reference to a base year or historical period.
• "Forward-looking baseline" or "reference level": net emissions in the target period are compared with an ex ante estimation of net BAU emissions for the same period. This approach is used in the Kyoto Protocol second commitment period for forest management, and in the REDD+ framework. It also creates a signal for changes in land-use management that reduce emissions relative to BAU and takes out the anticipated non-anthropogenic emissions and removals from accounting.
34. Several Parties have specified land sector accounting approaches in their NDCs. For example; Australia and the United States indicated accounting based on UNFCCC inventory reporting categories using a net-net approach, New Zealand indicated using Kyoto Protocol accounting approaches and Brazil specified using an inventory based approach. Many other Parties have also included the land sector in their NDCs, particularly forestry, but do not specify an accounting methodology.
35.
If Parties continue to use a variety of accounting approaches for the land sector, this will make comparability more challenging. Hood, Briner and Rocha (2014) explored options for moving toward a common accounting approach for all Parties, for example, a flexible reference level approach. Flexibility for Parties to define baselines within such a common approach, or to use different approaches, may help to avoid perverse incentives in the sector (for example, encouraging deforestation or unsustainable forestry management practices) for some/all activities and/or land uses (Prag, Hood and Barata, 2013 [1] ). If working toward a common approach is not feasible, Hood Briner and Rocha also looked at the option of agreeing common principles for land sector accounting, while allowing Parties to continue to adopt various approaches. Such principles could be more specific -for example relating to construction of reference baselines -or more general, aiming to guide Parties in selecting and explaining their accounting approach. This would provide Parties with more flexibility, but less specific guidance. A question for Parties in this case would be whether the guidance would endorse particular accounting approaches, or leave it to Parties to interpret the principles for themselves. In this latter case, in their biennial communications Parties would need to transparently document the approach they are following for the purposes of technical expert review.
36.
Because of the long-time frames associated with changes in the land sector (for example forest planting and harvesting cycles of several decades), one the TACCC elements -consistency -is particularly relevant to land sector accounting. Changing the accounting approach between successive NDC cycles could significantly impact the resulting emissions and removals calculated. Furthermore, as part of good practice, Parties are allowed (and encouraged) to make recalculations to improve estimates of emissions and removals in GHG inventories. If a Party changes or improves its data or methodology for a certain year, it will need to make recalculations for that entire period (from the starting year), using the updated data and/or methodology. This can significantly impact reported emissions and removals from the land sector, and change overall the emissions levels within an NDC cycle.
37.
A number of Parties have also specifically mentioned accounting for emissions from harvested wood products (HWP) in their NDCs. HWP refers to the carbon stored in wood products that is released during the life cycle of a product (harvesting, manufacture and disposal). Parties must account for HWP under the second commitment of the Kyoto Protocol (Decision 2/CMP.7), however may elect to use one of several approaches identified by the IPCC. In its submission, the European Union suggested that agreeing a unified approach for HWP reporting is feasible, and would increase consistency and comparability, as well as ensure avoidance of omissions and double counting in HWP reporting (UNFCCC, 2017 [3] )
Application of accounting guidance within the NDC cycle
38.
Under the Paris Agreement, Parties would "account for" their NDC targets after the end of the target/year period, to assess actual achievement compared to the target. The primary function of the accounting guidance would be to support this process of accounting for the NDC target ex-post.
39.
There will be a time-lag for some information needed for accounting. For example, information in a developed country Party's greenhouse gas inventory is two years behind the year it is reported due to time needed for data collection. For developing country Parties, this time-lag can currently be up to four years 10 . The review process (Article 13.11) for inventory submissions would add further time. Inventory results for the target year/period may therefore not be known until a few years after the end of the target year/period (Figure 3 ).
40.
The Paris Agreement does not include provisions that oblige Parties to meet their NDC GHG targets exactly. However, many Parties will likely wish to do so. As the target year/period will have already passed when inventory information is known, further domestic actions will not affect the total, but Parties could potentially use ITMO transfers (ex post) to achieve their NDC target exactly. Some additional time would be needed after inventory results are reviewed in order to make these ITMO transactions. In the Kyoto Protocol, a "true up period" is provided after the end of each commitment period, to allow time for inventories to be reviewed and finalised and then final unit transactions to be made. For the Kyoto Protocol's first commitment period, the true-up period ended nearly three years after the end of the commitment period 11 .
41.
While the main purpose of accounting guidance would be to underpin accounting for the NDC target ex post, the guidance could also be very useful to Parties at earlier stages in the NDC cycle:
• At the time of NDC communication. Understanding how NDC targets will be assessed allows Parties to understand the ambition of NDCs and to formulate them appropriately. Where there is not specific elements of accounting guidance applicable to a particular NDC target type, Parties would need to report information regarding how the NDC will be tracked and assessed as part of information to facilitate transparency, clarity and understanding.
• During implementation of an NDC, when tracking progress toward the NDC target in each biennial communication. Parties could report an accounting/tracking balance to show progress (see Section 2 above), and/or could use the accounting guidelines in providing a projection of target year/period achievement. As well as helping Parties understand progress, this information could also help the facilitative implementation committee under Article 15 understand whether Parties are "on track" or may need facilitation. 
42.
Many Party submissions discussed the link between accounting and information necessary for clarity, transparency and understanding within the NDC commitment cycle, while highlighting the distinct timing for information for both elements. Across the Unclassified submissions, there is not yet convergence on whether the phrase "account for" applies only to the final ex-post assessment of NDC achievement, or whether it also includes the earlier stages in the NDC cycle where accounting guidance would be used. Some submissions (Australia, Canada and New Zealand (UNFCCC, 2017 [3] )) explicitly identified three distinct stages in tracking progress within an NDC commitment cycle: a) at the start or prior to implementation of an NDC; b) on a regular basis during NDC implementation, and c) at the end of the implementation period, or when data on emissions removals and use of ITMOs becomes available or the next NDC cycle.
43.
Tables 3 provides three examples of how and when elements of accounting guidance could be applicable for three NDC target types, which are chosen to illustrate the diversity of actions taken at the communication/ confirmation of the NDC, during implementation of the NDC to track progress and after the target year/period. 
12
• Calculating projections for the target year/period.
• Calculation of current accounting balance / tracking balance as a snapshot of progress.
• Calculation of projections for the target year/period.
• Calculating accounting balance, and compare with the NDC target level.
• Calculating final NDC achievement after true-up if ITMO transfers are used (for both transferring and acquiring Parties)
Type D
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Economy-wide goal relative to a BAU baseline e.g. "reduce emissions 30% below BAU levels by 2030"
As for Type A, plus:
• Calculating estimate of BAU baseline and target year emissions, including explanation on data used, methodology and assumptions for calculating baselines.
• Indicating process for revising the target.
• If necessary updating baseline, using same methodology and data sources as used to communicate NDC.
As for Type A, plus: • Calculating final NDC target level, using same methodology and data sources as used to communicate and track the NDC target.
Type G: Non-GHG target, renewable energy e.g. "50% renewable electricity by 2030"
• Defining indicators and milestones by which target will be tracked and assessed • Communication of information to underpin accounting (clear definition of target, timeframe, etc.).
• Calculating estimates/projections of resulting emission reductions.
• Communicating progress in terms of specified indicators, as well as any changes to projections and up-front information reported.
• Calculating target year achievement and comparison with target, using the indicators communicated with the NDC.
• Estimating associated emission reductions.
Conclusions and issues for further discussion
44. The quest to develop guidance for accounting for NDC targets under the Paris Agreement does not start with a blank sheet of paper: there are multiple experiences to draw from including existing IPCC methodologies, UNFCCC accounting provisions (including REDD+), and the Kyoto Protocol's accounting framework. At the same time, the diverse spectrum of NDCs that have been communicated (including targets for a single year, rather than multi-year periods), and the wide range of developed and developing country capacities to implement accounting raise new challenges. Accounting guidance could, among other things, specify the process for creating an "accounting balance" to calculate how inventory emissions should be compared to the target level, after accounting for ITMOs and the land sector, and a similar "tracking balance" to track progress toward single-year targets.
45.
Discussions at the CCXG Global Forum in September 2017 highlighted two important over-arching tensions confronting negotiators. First, there is a risk that very accurate, precise accounting guidance could become very complex, which could impede universal participation in the Agreement unless there is significant capacity-raising. This concern is particularly acute in with respect to accounting for ITMOs under Article 6: Parties will need to strike the appropriate balance between broad participation, and maintaining environmental integrity by having the most robust accounting possible. A second tension relates to the need for continuous improvement in methodologies and processes used (for example, countries progressively moving to more recent or higher-tier GHG inventory methodologies and systems), set against the concern that this could cause NDC targets to be updated frequently and/or significantly, potentially causing confusion regarding the meaning of NDC targets and whether they have been achieved.
46.
Parties are at the preliminary stages of developing guidance to account for mitigation targets in NDCs. Although a number of key issues warrant further discussion, some starting questions include:
• What is the relationship between "accounting" and "tracking progress"? Could for example accounting be limited to quantitative assessments of progress toward and achievement of a target?
• To what degree can the accounting guidance be based on general principles for all NDC target types, and where would specific elements of guidance applicable only to certain NDC types be useful?
• What are the implications for review of accounting information if guidance is too generic?
• When should guidance on accounting be applied -before, during and / or after implementation of NDCs?
• What are the practical implications of accounting for NDC targets that are for a single year only, compared to those that are for a multi-year period?
• How can Parties ensure that accounting guidance being developed under Article 6 for ITMOs is consistent with general accounting guidance, given that these are being developed under separate processes (and potentially to different timelines)?
• Is it feasible to work toward a common accounting framework for the land sector?
If not, could principles for land sector accounting be agreed, and/or a list of accepted methodologies or good practice guidelines?
